ABSTRACT Eight hypoxic male patients with stable chronic obstructive airways disease were submitted for combined anterior pituitary function testing. All subjects showed normal growth hormone and essentially normal cortisol responses to adequate hypoglycaemia, two subjects showed delayed responses of thyroid stimulating hormone to administered thyrotrophin releasing hormone and all had basal prolactin levels within normal limits. Basal levels of luteinising hormone were significantly lower than in the group of age-matched controls (p < 002) but there was a normal increment after the injection of gonadotrophin releasing hormone. Basal levels of follicle stimulating hormone were significantly lower than in the controls (p < 001), and there was also a reduced response from the pituitary after injection of gonadotrophin releasing hormone (p < 0-01). Resting levels of the thyroid hormones thyroxine and tri-iodothyronine were normal while the expected subnormal testosterone level was observed (p < 0 05). These results show that hypoxia can produce abnormalities of hypothalamic-pituitary function and that these are primarily located in the hypothalamicpituitary-testicular axis.
While studying metabolic aspects of chronic obstructive airways disease (COAD), we have recently found reduced serum testosterone values in affected men,' and have been able to demonstrate an association between severity of hypoxia and degree of testosterone suppression.2 Theoretical consequences of endocrine abnormalities have been discussed in these communications with particular reference to the difference in body habitus between overweight chronic bronchitic "blue bloaters" and thin emphysematous "pink puffers." Though such hormonal changes had not previously been described in patients with COAD, reduced urinary 17- ketosteroid production had already been noted at high altitude3 and in emphysema. 4 We have postulated that hypoxia produces low androgen output by suppressing hypothalamic-pituitary function. However, decreased response of testosterone secretion after testicular stimulation by injection of human chorionic gonadotrophin (HCG) has been described at high altitude,5 suggesting that hypoxia in that situation might have affected the testicular production of testosterone directly. In order to clarify this apparent discrepancy and to gain a greater understanding of the effect of hypoxia on hypothalamic-pituitary function we TRH. All subjects achieved adequate hypoglycaemia after 0-2 units/kg of insulin, and in all cases the peak serum HGH level exceeded the lower limit of normal. Four of the eight subjects had adequate cortisol responses to hypoglycaemia, three had equivocal responses (subjects 3, 4, and 8), and one (subject 1) had a clearly subnormal response. Basal levels of serum testosterone (p < 0 05), LH (p < 0 02), and FSH (p < 0-01) were significantly lower in patients than in age-matched controls (table 3) . A normal pituitary response of LH was noted after GnRH administration to patients but the FSH response was significantly lower than in the control group both at 30 minutes and 60 minutes after stimulation.
Discussion
We have confirmed our previous finding that serum testosterone levels are lower in hypoxic men with chronic obstructive airways disease than in age-and sex-matched controls. We have shown that hormone binding globulin capacity is not reduced in these hypoxic subjects (unpublished data) and therefore these subnormal testosterone levels are real and will be accompanied by a fall in the circulating level of free androgen. Low levels of testosterone have also been reported in chronic liver disease10 but we are confident that liver disease was not a causative factor in our study since none of our cases had liver 17 -hydroxyandrogens (testosterone); LH = luteinising hormone; FSH = follicle congestion from cor pulmonale and all had normal biochemical indices of liver function. The strong correlation between the degree of testosterone reduction and severity of hypoxia supports hypoxia as the primary cause.2 The extent of testosterone deficiency is less marked in this study than in our previous series of COAD subjects who were in relapse and more hypoxic when tested. This agrees with our recent finding that the serum testosterone level returns towards normal as the degree of hypoxia improves in patients recovering from cor pulmonale (unpublished data). The anterior pituitary stimulation tests were performed to determine the aetiology of this subnormal serum androgen and to look for other endocrine abnormalities.
Basal thyroid hormone levels were normal in the subjects studied confirming our previous results,' and as expected there was a normal increment of TSH in all subjects after a bolus injection of TRH. The delayed response of TSH in two subjects is of interest since this pattern has been linked with hypothalamic dysfunction." However, our two isolated observations indicate that at most hypoxia causes a very minor change in the hypothalamicpituitary-thyroid axis.
Basal serum prolactin values were all normal in this series of patients although we have previously noted high levels in three of 16 COAD subjects.' Hyperprolactinaemia is known to accompany low serum testosterone levels in some cases of male hypogonadism,12 13 but this study suggests that elevated prolactin is seen only rarely in COAD and is not closely related to the low testosterone levels.
Insulin-induced hypoglycaemia resulted in a normal HGH response in all subjects, so hypoxia would appear to have no effect on the synthesis and secretion of this hormone. No consistent effect of hypoxia could be shown on the cortisol response to hypoglycaemia there being four normal responses and four equivocal or abnormal. However, with the exception of subject number 8 (equivocal response), the latter group were receiving spironolactone, the metabolites of which are known to cross-react in the assay system used (GH Beastall, unpublished data), so it would be unwise to interpret these results as indicating adrenal insufficiency. Moreover we would not expect the hypothalamic-pituitary-adrenal axis to be suppressed by hypoxia since Davies 
